The adsorption of monovalent ions in millimolar concentrations at the silica -solution interface has been investigated using x-ray standing waves, a method which combines element sensitivity and sub-nanometer depth resolution. Results were analyzed using a model free analysis and a Gouy-Chapman-Stern model giving access to interfacial concentration proles. We nd the concentration of Potassium cations in the Stern layer to be slighly higher than that of Cesium cations. They also come closer to the interface, in agreement with our molecular dynamics simulations which suggest that our experimental results can be explained by the higher ability of smaller cations to share their hydration shell with the surface. Extension of the method to dierent systems can provide the necessary experimental basis to benchmark ionsurface potentials, a necessary step to predict interfacial behavior of ions which is of high relevance to several areas of science and technology.
More recently, progress has been made using both more powerful simulations Schematics of the standing wave experiment is presented in Fig. 1 . Recording the uorescence of a given atom while scanning the grazing angle of incidence across the Bragg peak yields a characteristic prole which allows the location of this atom (modulo the period of the underlying structure). More precisely,
where ρ(z) is the concentration prole of the el- ing to top-up injection of the storage ring, the stored intensity is kept constant and the sample is exposed to a constant intensity measured by a monitor, which is used for normalization.
Experimental system
The samples consisted in an ultra thin liquid layer sandwiched between the multilayer substrate used to create the standing waves and The liquid lm thickness was measured in-situ using x-ray reectivity. As the refractive index for x-rays is n = 1 -δ -iβ, with δ ≈ 10 −6 in the 5-10 keV range, total external reection occurs for grazing angles of incidence lower than the so-called critical angle for total external reec- 
In Eq. (2), ρ = i n i ez i is the charge density, with n i the concentration of the ion i of valency z i , e = 1.602×10 −19 C is the elementary charge, 0 = 8.85 × 10 −12 F/m is the vacuum permittivity and r the relative permittivity. Concen-trations in the diuse layer obey a Boltzmann distribution:
with n i∞ the bulk concentration, k B the Boltzmann constant and T the temperature. Note that following traditionnal notations, z is a distance whereas z i with a subscript is a valency. 
The charge in the diuse layer can be written:
where z out is the location of the outer Helmholtz plane which xes the border between the Stern layer and the diuse layer.
By inserting Eq. (4) in Eq. (5), one obtains
known as the Grahame equation, which relates the charge in the electric double layer σ 2 DL to the potential at the outer Helmholtz plane φ(z out ). 
where K H is the silanol dissociation constant, and cation association:
where K C + i is the C + i surface association constant.
The 
Combining Eqs(7)-(10), we get the adsorption isotherms:
and, 
where −e(Γ SiO − −Γ SiOH ) is the eective surface charge on the rst capacitor on the solid side 
where C Stern is the eective capacitance of the Stern layer and charge balance has been taken into account:
The full set of 5 equations Eqs. 
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Results
Model free analysis
As the interpretation of standing wave curves is not intuitive, we start with a model free analysis which allows one to directly draw important conclusions from a direct analysis of the results.
Fluorescence is displayed as a function of the grazing angle of incidence across the Bragg peak on Fig.(5) In this study, large samples (1cm × 1cm) were used. With the smallest beam size presently available at synchrotrons (50nm), the beam footprint would be less than 2µm for a similar grazing of incidence of 2 degrees opening the possibility to study much smaller samples.
Another limitation of the method is that the contribution of the interfacial prole has to be large enough compared to that of the rest of the liquid lm implying that the investigation of higher concentrations would require thinner cells. We are presently developing cells with a thickness on the order of 10nm which will allow the investigation of 0.1M solutions.
Using highly precise measurements to test hypotheses on surface ion interaction potentials is a key development is establishing a set of reliable potentials for numerical simulations.
More experimental systems are currently under investigation and will be published soon.
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The Table 2 : Comparison of pK H + , log(K Li + ), log(K N a + ) log(K K + ) and log(K Cs + ) obtained using dierent methods. (a) 4nm pyrogenic AEROSIL 300 silica nanoparticles, concentrations in between 0.005 m.l −1 and 0.3 m.l −1 . (b) Data from Ref. 21 were used in Ref. 13 
